Leadership and small-group skills for engineers are not only important for interacting with the 3-5 people on a design team during their academic career, but for performing well on professional engineering teams, which often include customers, support personnel (who are not engineers), and other constituencies in the workplace. This issue is best captured with this quote from Mr. Our work with freshman engineering students is based on the Meyers-Briggs Type Indicator® (MBTI) and Klein Group Instrument™ (KGI) assessments, training students to understand their own personality characteristics, and to refine them to become more effective leaders and team members. Our training aims to have students enhance their ability to offer new ideas or solutions to advance the work of their team and to productively address conflict while actively engaging team members and contributing to a constructive team climate. With the combination of MBTI and KGI, students will be trained to consciously recognize differences in personality styles, without labeling a characteristic as a strength or weakness. The results of these two instruments give students an individual 'portrait' of themselves, which is then used as a starting point for discussion, training, interaction with others, and conscious, insightful reflection. With the KGI, each student receives a personal profile comprised of numerous action items to develop group skills at his or her own pace. Our work in this freshman course provides the basic training on the utilization of information provided by these instruments, asks each student to pick two skills from their personal KGI profile, and has developed assignments to promote reflection on their implementation of KGI skills and personal behaviors.
a research instrument in classroom assessment. It helps us to understand the teaching/learning process, and it helps us counsel students according to their personality type, their expectations, and their beliefs." 5 As suggested by Scott, Parsons, and Seat, "Learning style information is important to convey to students because it helps them understand their interactions with other students and is particularly useful in understanding and assisting with their interaction with professors." 6 On the course level, Kim and Moon have coupled the MBTI instrument with TTCT (Torrance Tests of Creative Thinking) test to enhance student's experience with creativity in a design course. 7 In the current academic and workplace environment, teamwork and leadership abilities are essential skills for engineers. Varvel, Adams, and Pirdie have used "the MBTI and its associated psychological type training to study and increase the effectiveness of teams". 8 They have reported that "the psychological type profiles of the team alone cannot predict the level of a team's performance or effectiveness. The greatest gift that the MBTI gives individuals is the increased understanding of both themselves and others." 8 Doré has incorporated the MBTI instrument in a course by introducing the concept of personality followed by a section on how it can be used in the context of teamwork. This group has also implemented a section that concentrates on the team building activities per se, with the emphasis being placed on means of avoiding conflicts before they arise within the team. 9 On a grander scale, Keraga, McCloskey, Smith, and Schierenbeck have implemented this educational component in Professional Development and Leadership into the Design experiences required for all undergraduates, taught by the professional staff in their Center for Student Leadership Development in the form of two 1-credit experiences (Professional Development I and Professional Development III, respectively).
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Whether there exists a 'real' or 'perceived' conflict within team, the challenge for many instructors is to develop an effective way to teach teaming and have the students implement 'proper team behavior' in an academic setting. We are proposing that being aware of your personality type is not enough to truly change personal and team behaviors. We are suggesting that actions or skills that can be learned and practiced in many different situations, and are necessary to take the students' personal development to a new level in the academic environment and, afterwards, into their professional careers. Hence, the Klein Group Instrument for Effective Leadership and Participation in Teams (KGI) provides a connection, or a 'bridge' from MBTI to specific small group behaviors and team work. The KGI is a tool that allows students to gain insight into their personal behaviors, particularly in small groups, and develop their individual skills in leadership and teaming. Developed in conjunction with the Center for Applications of Psychological Type (CAPT), the organization founded by MBTI author Isabel Myers, the intent of the KGI measurement is to complement the MBTI tool and to extend applications of typology deeper into leadership development and group life in very practical, concrete ways.
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BACKGROUND / THEORY
To set the stage for this work, the fundamental ideas supporting the KGI are presented here. These ideas have formed the basis for the activities in our freshman engineering seminar course, including administration of the instruments, the workshops, and reflection pieces. Following this section, our program will be presented, and then examples of student feedback with surveys of, and reflection on, their experiences. With regard to validity, a concurrent validity study with 1,050 participants, who took both the KGI measurement and the Myers-Briggs Type Indicator assessment, produced very significant correlations between the two instruments' scales, which followed the theoretical designs of the measurements. In a smaller concurrent validity study with the KGI measurement and the Fundamental Interpersonal Relations Orientation-B (FIRO-B) assessment, again there were significant correlations between the two sets of scales, as would be expected based on their theoretical constructs. In studies with hundreds of undergraduate and graduate students, trained in leadership courses with the KGI assessment, all of the students were able to develop new skills in out-of-class group settings over a three-month period.
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The conceptual design of the KGI assessment can be simply illustrated in the 'KGI Diamond', which shows the interrelationship of the key factors for positive team experiences and outcomes. When it is combined with the MBTI assessment, one can look at the personality preferences that are associated with specific group behaviors, as will be seen shortly. The KGI instrument and resulting personal profile were designed to focus on the essential aspects of small-group life, and provide the foundation for building team leadership and group skills. The system provides a scientific based-method for modifying behavior on teams to achieve better individual performance and overall team outcomes. Figure 3 includes a brief description of the focus in each area of the diamond, i.e., Leadership, Task, Interpersonal, and Negotiation. It is up to the individual to target the areas they feel will benefit them the most. As put forward by the KGI developer, "…in addition to the task issue, there is also the matter of establishing positive member relations so people can cooperate successfully on the project. So a quality leader will need to pay attention to both the task and interpersonal elements. The leader will also use sound negotiation tactics to strike the right balance between the task and interpersonal concerns." 2 With freshman engineers, their goals are usually to 'minimize conflict on a team', 'get everyone to contribute equally', and 'get the task done on time' with positive result. What they are looking for is ways to get better outcomes and a positive team experience! We have found that the KGI model is able to guide them in exactly those directions. Table 1 , there are specific subscales for each of the four major KGI scales that identify the particular skills someone needs to build. Novices, like our freshman, may work on one or two points from these subscales, and a mature manager in a corporate environment may seek to master 8-10 of the points. Everyone else is somewhere in between, but ripe for improvement with focused action items provided in their individual KGI Personal Profile. Our intent is to tailor the KGI system to the level and needs of the first year engineering students and beyond, to make them effective team leaders and group members. It is our opinion that our version of the KGI program relatively easily to adopt in many areas of the curriculum by using our course materials, or 'tweaking' them to fit the needs of the instructors and/or situation. The KGI materials can be presented to students in a variety of modalities such as virtual classrooms, workshops or traditional in-class instruction.
OUR PROGRAM IN FIRST YEAR ENGINEERING SEMINIAR COURSE
Our course is designed to introduce first-year engineering students both to the engineering profession and the practice of engineering as it relates to their university experience. The First Year Engineering Seminiar is a 1-credit course that meets once a week for 1 ½-3 hours. In line with the university-wide general education requirements for first year students, this course enables students to further develop academic and life management skills and learn how to use university resources. The Target Competencies in First Year Seminar (as part of the universitywide general education requirements) states that students will be able to demonstrate ability to assess personal strengths and interests in a manner relevant to career alternatives and/or choices. Page 26.1598.7
To provide assessment evidence for this competency, students complete guided reflections papers on their personal experiences applying their KGI skill(s) to engineering teams and/or group situations occurring in their daily lives on campus. With a usual enrollment of 120-180 students, the Freshman Seminar Assistants (FSAs) instruct groups of 20-24 students in 'breakout' rooms, and then all come together in the main lecture hall for the seminar or workshop of the week. This course also employs an active virtual classroom for news, assignments, homework collection, grading, and general communications. Our level of participation in this teaming and leadership training is over 90% of all the students, who take the two instruments, attend the workshops, and complete all the required reflection papers. The surveys are posted in the virtual classroom and completion by students is strictly voluntary.
Complementary to this training, students are encouraged to implement these new group behavior skills in their project-based Introduction to Engineering course and through their participation in a variety of activities in our university community, e.g. sports teams, clubs, student government and student professional societies.
The following discussion will describe in more detail each activity and comment on the connections to the fundamental ideas supporting the KGI instrument and methodology. As outlined in Table 2 , our leadership and team training is comprised of activities through the entire semester, allowing the student time to practice and reflect on their KGI skills. The specifics of the program and connection to KGI concepts First, freshmen engineering students complete the MBTI assessment in week 1, and get their personal profile results. In week 3, a workshop conducted in class to explain the motivation of the program and show students how to interpret the 'four letters' and corresponding scales in their MBTI profiles. For assessment, a reflection paper is assigned and graded, and an optional survey is administered.
Second, the students take the KGI assessment, which is delivered online and has a completion time approximately 20 minutes. The KGI assessment provides each student with a personal profile comprised of growth statements and focused action items or skills. A workshop is presented to help students interpret their personal KGI results and instruct them how to use the information in their profile to improve their group behavior. The discussion is sprinkled with testimonials from individuals who have experienced the positive impact of the KGI program in their professional and personal lives. Figure 4 is an example of a typical KGI Profile, noting personal strengths in the four points of the KGI Diamond. Accompanying the graphical display, the KGI Personal Profile provides growth statements for each subscale, action items for skill development, which the individual can implement in any group or team situation. The uniqueness of the KGI assessment lies in these statements, which are scientifically matched to the individual based to the responses to their KGI assessment. In this case, a growth statement given for this sample profile is as follows:"The initial effort to implement a task requires a lot of work. Celebrate any early success to help build positive momentum." 2 The individual/student can recognize this worthwhile technique and begin to leverage it in group interactions. An herein lies the power of the KGI skills--when everyone is working in a similar manner with their own personal skills, not only are individuals gaining new skills, the team as a whole benefits and moves to a higher level of productivity.
As the developer of the KGI comments, "The personal data in the KGI Profile are specific to the individual, based on how the individual responded to assessment questions. For each subscale area, information is presented in the following areas: 1) Things you enjoy doing in that sphere; 2) Things you may find difficult or challenging; 3) Growth statements about how you may improve your performance."
Marshmallow Challenge is well-known group activity in which teams are given a kit containing twenty sticks of spaghetti, one yard of masking tape, one yard of string and one marshmallow, and in 18 minutes, are required to build the tallest free standing structure with the marshmallow on top. This was conducted to bring more attention to the KGI skills at the end of the course, and formally 'refresh' the students on the value of the KGI skills. The focus of the mini-workshop is to encourage each student to refer to their personal KGI profile often, and to continue to work on the action items at his or her own pace, adding one or two at a time, now and in the future.
FEEDBACK AND ASSESSMENT
To assess the impact of our program using the KGI instrument and subsequent training in the first year seminar course, both quantitative and qualitative feedback was collected from our students. In an effort to get quantitative feedback, three short surveys, one on their MBTI results and two on their personal KGI profiles, were posed to the students in the virtual classroom. The student response to the surveys unfortunately dwindled as the semester went on, especially as the demands in their academic life increased at the end of the semester. Reflection papers provided written feedback from students, and examples from the 'Leadership' point of the KGI Diamond are shared here.
Quantitative feedback from student surveys
Three surveys were designed to get a 'birds-eye view' of our leadership and teaming activities from the perspective of the students enrolled in our freshman seminar class. The key points selected for assessment were: "Is the class accepting of the MBTI and KGI instruments and their personal results?", "Are they using their personal KGI profiles? ", "Overall, are the students, armed with personal KGI profiles and training in our workshops, perceiving themselves as better team members on engineering teams?", and "Do the students feel they can move forward with their KGI skills to have positive team experiences?".
As students review their MBTI results, 79% of the students responding to this survey find, from their point of view, the 'four letters' and scales do describe them accurately. Nearly the same percentages, 83% of these students, believe their MBTI profile will help them with engineering teams and working in teams in their professional careers, respectively. The KGI Personal Profile, which has its theoretical connections to the MBTI, is intended to provide 'skills or action items' specially tailored to the individual student. Our survey results show that 68% of students agree their KGI profile describes their current group behavior well, with 5% as outliers feeling their KGI is inaccurate. This is also supported by observations made by the instructors and FSAs, noting that deliberately dealing with personal feelings and relationships is not at the top of the list for 'engineers', but students are inherently interested in getting ahead professionally. The Page 26.1598.11
responses from 85% of the students feel the KGI skills and training will help them on engineering teams, and 79% feel it would help them in their professional career.
Although the number of students participating in the third survey (at the end of the semester) is significantly smaller, 90% of the respondents feel their group behavior on engineering teams will benefit from this KGI training in the future. Eighty percent of students feel it will carry into their professional career. It is suggested by the data in Table 3 , which has very few outliers on the negative side of neutral in all cases, the students have taken the KGI training seriously for better group behavior now and in the future. Our results from survey #2, which posed the question "To date, where have you used your KGI skills?", 90% of the students responded with 'on engineering teams', and 70% of these same students also selected 'in school". This suggests students are implementing the growth statements in their current activities.
From Table 4 , our responses (from surveys #1 & 2) show 34% of the students like to be 'the team leader', and 50% of our group most like to be 'an active participant' in team projects. With KGI training, percentage of students more likely to be the team leader and/or an active Page 26.1598.12 participant in team projects increased by 13%. A slight move from 'a reserved participant' to 'an active participant' can also be seen after the students received their personal KGI profiles and training. Survey # 3, which is done post-KGI training, shows being 'an active participant' as the role of choice by the students. Also in survey #3, it was posed, "Obtaining these KGI skills will increase my confidence about working in teams", and 80% of the responses agreed. This suggests students may perceive themselves as better team members after KGI training. Of the respondents to survey #3, 71% indicate their KGI has been helpful in understanding team behavior and 75% believe that if they continue to practice it will be of benefit to them. This is shown in Table 5 . We are encouraged that many students feel KGI assessment is a useful tool to help them engage in positive team experiences and work toward being better team leaders in the future. In summary, our results suggest KGI program, which include the instrument, accompanying training workshops, and reflection papers, provides advantages to students greater or equal to that of MBTI alone. The KGI personal profile, which is comprised of skills or action items, gives students a 'road map' or 'set of instructions' to modify their own behavior, and just as important, Page 26.1598.13 they begin to understand and appreciate the behavior of others. Table 6 illustrates our initial results, with feedback trending to the positive with 64% of the respondents in agreement. Qualitative feedback from students on implementation of their selected KGI skills
With qualitative feedback from the guided reflection papers, we share some student comments focused on their experiences with 'Leadership' point of the KGI Diamond and its corresponding subscales.
LEADERSHIP : Subcategory of Assertiveness ...Freshman Council ….."I think being aware that I am lacking in leadership skills will encourage me to speak up and get involved more." … ENGR xxx…"Speaking my mind and telling my group members my ideas was difficult because I did not want the group members to think my ideas were stupid or reject them. I am unable to make the desired improvements because I am still afraid of rejection. In order to resolve this problem, I have to overcome my fear of rejection and propose my ideas. If I think through my ideas carefully and accurately, they could be good ideas that will be very beneficial and useful in our group design project." LEADERSHIP : Subcategory of Group Facilitation …ENGR xxx…"When our group was in a disagreement I was always the first person to try and resolve the situation. I tried to ease the tension between group members and help solve the problem and come to an understanding. The two group members did not listen and calm down at first, but after saying numerous times that we need to move on, they did. The other group member praised me for easing the tension and keeping things on track." LEADERSHIP : Subcategory of Initiative … Physics lab… "Usually I would do all of the data recording and analysis while I let my partners do most of the work. Over time it seemed like our group was creating more and more mistakes and I knew that I should lead the group in order to get better grades. Instead of just recording all of the data I began to actively participate and do a lot of the hands on work I had put to the side before."
Page 26.1598.14 As a final thought, the quote below is from a Freshman Seminar Assistant (FSAs) who had taken the course the previous year and subsequently implemented their KGI training.
In general from our FSA : "involved taking certain personality tests (MBTI and KGI), and with the results from the two tests I reflected on what skills I had down, and skills in specific areas that I was lacking. ….I tend to be an introvert and not take the lead, and my inability to take others perspective in a group situation, I went back through my reflections on how I can improve upon those skills even further as I entered my position as an FSA. …..I was able to apply these skills almost immediately with my section of students. …the MBTI and KGI tests (and KGI skills) allowed me to see what I needed to do to improve as a leader to the group of students that I was assisting in that same class a year later, and this enabled not only me to be more successful, but the students to be successful."
DISCUSSION AND OBSERVATIONS
Our student comments and survey results suggest we are moving in the right direction and the KGI program does enhance the behavior of students on engineering teams. Equally important, the students see an immediate benefit and the potential of using the KGI skills in their future professional endeavors. The comments from the students show that the KGI skills can be learned and practiced in many different situations, including co-and extra-curricular activities. The KGI Personal Profile, which allows students to gain insight into their personal behaviors, particularly in small groups, facilitates the development their individual skills in leadership and teaming. Hence, the KGI program provides the 'bridge' from MBTI to more specific small group behaviors and team work. The results suggest that many students, who have bought into the KGI program (and completed survey #3) view themselves as being "an active participant in the group", even more so than viewing themselves as the 'leader'. In truth, being an effective team member can be just as critical as being the leader. As a note, this is in line with the statement by Mr. Bock, "…you're a member of a team, do you, at the appropriate time, step in and lead. And just as critically, do you step back…" 1 Also, based on instructor and FSA observations of team interaction and review of the students' personal reflections, the results have been extremely positive. The simplicity of the model and the students' intrinsic motivation to modify their own behavior to become more effective team players are hallmarks of this approach. We are able to train students and expose them to ideas in perspective taking, constructive negotiation, group facilitation, leadership initiative, and ways to build cohesive, creative teams that are highly productive. Additionally, we are compiling testimonials from students, who have taken this training 'beyond' into the workplace, and found it life changing.
Our experience parallels other work in the KGI methodology, as reflected in this statement by the 
CONCLUSIONS
Overall, our qualitative feedback, in the form of student reflection comments and testimonials has been very powerful, and our quantitative analysis of the effectiveness and impact of the KGI skills is trending to the positive on the professional development of our engineering students.
The following points highlight our work to-date with the KGI program with our first year engineering students.
With the KGI, each student has a personal profile and focused actions items to work on at his or her own pace in his or her own venue or situation.
 Our surveys show the majority of students view the KGI and the training as a positive experience and useful in working on engineering teams. Additionally, they feel implementing their KGI skills will help them with teaming and leadership in the future as they enter the engineering profession.
 Our results through observations of team interaction and the students' personal reflections are extremely positive. The simplicity and accessibility of the model and students' intrinsic motivation to modify their own behavior are the hallmarks of this approach.
 To date, our testimonials from students, who have taken this training beyond this course, are positive.
 Our work with engineers mirrors that found by the developer of the KGI instrument with applications to the general population. "Importantly, with this system, people become acquainted with a process of development that is at the heart of individuation. As people gain several new skills and experience these changes, they taste the beautiful water of personal development. They increase their ability to assess themselves, to use their reflective powers, to make constructive changes, and to grow."
